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SUMMARY  OF  FINDINGS 


A.  INTRODUCTION 

'  The  Tri-Service  Patient  Appointment  and  Scheduling  (TRIP AS) 
system  is  an  automated  information  system  designed  to  support  the 
functions  of  patient  appointment  and  scheduling  operations  in  Military 
Treatment  Facilities  (MTFs).  To  date,  under  contract  with  the 
Tri-Services  Medical  Information  Systems  (TRIMIS)  Program  Office 
(TPO),  TRIPAS  systems  have  been  Installed  in  seven  MTFs  and  five  more 
are  being  considered  for  procurement.  ~  "• 

This  Updated  Economic  Analysis  of  TRIPAS,  prepared  by  Arthur  D. 
Little,  Inc.  under  contract  to  TPO,  is  based  on  an  evaluation  of  the 
TRIPAS  system  Installed  in  the  first  three  MTFs.  This  Summary 
presents  an  overview  of  the  methodology  used  in  the  economic  analysis 
and  the  results  of  the  analysis  for  the  five  candidate  sites. 

B.  APPROACH 

The  Updated  Economic  Analysis  of  TRIPAS  is  based  upon  an 
examination  of  the  incremental  lifecycle  costs  and  benefits  of  TRIPAS 
when  introduced  into  five  candidate  sites.  Installations  were  assumed 
to  begin  in  January /February ,  1984  and  proceed  at  approximately 
two-month  intervals  until  the  fifth  system  is  installed  in 
August /September,  1984.  System  acceptance  dates  are  assumed  to  be  30 
days  following  Installation.  The  effective  operating  lifetime  of  each 
TRIPAS  system  was  assumed  to  be  eight  years  after  the  acceptance  date. 

TRIPAS  costs  were  estimated  on  the  basis  of  hardware,  software, 
training  and  maintenance  requirements  as  specified  in  the  vendor 
contract  and  on  the  basis  of  estimates  provided  by  TPO  for  communi¬ 
cations,  site  preparation  and  other  operating  costs.  Benefits  were 
estimated  on  the  basis  of  data  obtained  during  the  TRIPAS  evaluation 
at  Keesler  AFB  which  provided  Information  on  the  benefits  resulting 
from  the  Implementation  of  a  TRIPAS  system.  Both  costs  and  benefits 
were  phased  over  time  -  costs  on  the  basis  of  the  installation  and 
acceptance  dates  projected  for  each  site  and  benefits  under  the 
assumption  that  benefits  would  begin  to  be  fully  realized  six  months 
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following  system  acceptance.  Cost  and  benefit  estimates  were  Inflated 
In  future  years  at  standard  Department  of  Defense  Inflation  rates  and 
annual  costs  and  benefits  for  each  project  year  were  discounted  to 
present  value  (FY  1984)  at  10  percent.  An  effort  was  made  to  be 
conservative  In  making  required  assumptlonsln  estimating  benefits. 
The  effect  of  economic  assumptions  and  assumptions  made  In  benefit 
estimates  were  tested  In  a  sensitivity  analysis. 

C.  RESULTS 
1.  Lifecycle  Benefits 

The  present  value  lifecycle  benefits  for  TRIPAS  at  five  candidate 
sites  are  presented  by  major  benefit  category  in  Table  1.  Figure  1 
illustrates  the  relative  proportion  of  each  benefit  category  to  total 
lifecycle  benefits.  As  shown,  the  total  estimated  benefits  are  valued 
at  $64.13  million.  This  total  reflects  only  those  benefits  that  can 
be  valued  in  dollars  so  that  they  can  be  compared  with  the  costs  of 
TRIPAS  on  a  common  basis. 

All  of  the  dollar-valued  benefits  are  the  result  of  an  increased 
availability  of  time  -  more  provider  time  for  patient  care,  more 
efficient  use  of  clerk  time  and  more  active-duty  time  for  military 
personnel. 

As  shown  in  Figure  1,  the  category  of  Increased  availability  of 
provider  time  is  estimated  to  contribute  the  largest  benefits ,  valued 
at  $57  million  or  89  percent  of  total  benefits.  $56.8  million  of  this 
is  attributable  to  an  increase  in  the  number  of  patients  seen  per 
provider  hour.  The  TRIPAS  system  Improves  the  efficiency  of  obtaining 
available  appointments  through  ready  access  to  Information  on  provi¬ 
ders,  clinics  and  patients  and  Increased  ease  with  which  appolntemnts 
may  be  charged  and  cancelled.  In  addition,  through  workload  report¬ 
ing,  the  system  provides  management  information  to  clinic  chiefs  to 
ensure  that  provider  time  is  effectively  utilized.  Thus,  the  TRIPAS 
system,  through  improved  scheduling  and  improved  management  of  physi¬ 
cian  time,  schedules  more  patients  per  physician  hour  and  increases 
the  effective  utilization  of  physician  time.  The  system  may  also 
produce  non-quantifled  benefits  for  Improved  productivity  of  other 
providers,  in  addition  to  physicians. 
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TABLE  1 


TOTAL  LIFECYCLE  COSTS  AND  BENEFITS  FOR  TRIPAS  BY  MAJOR 
CATEGORY  FOR  5  CANDIDATE  SITES 


Present  Value 

BENEFITS  Lifecycle  ($) 

Increased  Availability  of  Provider  Time  57,086,456 

Increased  Availability  of  other  MTF  Staff  Time  539,525 

Increased  Effective  Time  of  Active-Duty 
Military  Personnel  6,505,418 

TOTAL  BENEFITS  64,131,399 


Percent 

Total 

89.02 

.84 

10.14 

100.00 


COSTS 

Hardware 

Software 

Communications 

Other 

TOTAL  COSTS 


3,138,753  52.66 

1,373,677  23.05 

557,044  9.35 

890,481  14.94 

5,959,955  100.00 


NET  BENEFIT 


58,171,444 


;  .  t  '  '  * 
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Note:  Discounted  to  present  value  (FY  1984)  at  10%;  benefits  have 

been  inflated,  as  applicable  by  DoD  Inflation  Index. 


The  TRIPAS  system  also  produces  relatively  small  quantifiable 
benefits  associated  with  the  increased  availability  of  other  MTF  staff 
time.  Reductions  in  clerk  time  spent  making  appointments,  pulling 
medical  records  for  outpatient  clinic  appointments  and  producing 
clinic  workload  reports  as  part  of  resources  management  have  all  been 
demonstrated  as  benefits  of  the  TRIPAS  system.  These  benefits  con¬ 
tribute  $539  thousand  or  less  than  1  percent  to  total  lifecycle 
benefits. 

Benefits  associated  with  increased  effective  time  of  active-duty 
military  personnel  account  for  approximately  10%  of  total  lifecycle 
benefits  ($6.5  million).  Active  duty  patients  are  saved  time  as  a 
result  of  shorter  telephone  queues  and  waiting  times  to  make  an 
appointment,  a  shorter  time  to  actually  book  an  appointment,  fewer 
trips  to  the  MTF  as  the  result  of  increased  multiple  same-day  appoint¬ 
ments,  fewer  trips  to  Medical  Records  to  retrieve  patient  records 
needed  for  appointments,  and  shorter  patient  waiting  times  in  the 
clinics. 

Non-quantif ied  benefits  are  also  expected  in  the  areas  of  in¬ 
creased  service  capacity  and  improved  health  status.  TRIPAS  can 
potentially  (this  function  was  not  used  at  Keesler  AFB)  reduce  the 
number  of  no-shows  through  patient  reminder  letters  and  increase  the 
availability  of  appointments  in  outpatient  clinics.  TRIPAS  may  also 
improve  facility  management  through  better  workload  and  staff  report¬ 
ing  and  increase  service  capacity  through  more  efficient  use  of  space, 
equipment  and  other  MTF  staff  time.  Finally,  the  quality  of  care  and 
health  status  of  military  personnel  and  their  families  may  be  improved 
in  the  long-term  due  to  more  appropriate  scheduling  of  patients  with 
providers,  greater  continuity  of  care  by  booking  patients  with  a 
consistent  provider  and  prevention  of  acute  illness  by  booking  appoint¬ 
ments  for  care  in  the  early  stages  of  disease. 

2.  Lifecycle  Costs 

The  estimated  present  value  lifecycle  costs  of  TRIPAS  in  five 
candidate  sites  are  presented  in  Table  1,  by  major  categories  and 
their  relative  proportions  to  total  costs  is  shown  in  Figure  2.  Of 
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PRESENT  VALUE  LIFECYCLE  COSTS  OF  TRIPAS  IN  5  CANDIDATE  SITES 


Note:  Discounted  to  present  value  (FY  1984)  at  10%  applicable  costs 

have  been  inflated  according  to  DoD  Inflation  Index. 


the  total  estimated  cost  of  $5.96  million,  the  costs  of  hardware 
acquisition  and  maintenance  amount  to  $3.14  million,  or  approximately 
53  percent.  Software  costs,  half  of  which  are  associated  with  soft¬ 
ware  maintenance,  amount  to  $1.37  million  or  approximately  23  percent 
of  total  costs.  Communication  costs  are  estimated  to  be  $557  thousand 
and  other  costs  associated  with  start-up,  training  and  other  operating 
costs  amount  to  $890.5  thousand. 


3.  Comparison  of  Costs  and  Benefits 

The  Updated  Economic  Analysis  of  TRIPAS  in  the  five  candidate 
sites  indicate  the  following  total  lifecycle  benefits  and  costs: 


TOTAL  BENEFITS 
TOTAL  COSTS 
NET  BENEFITS 


Present  Value  Lifecycle 

_ ($  millions) 

64.13 

5.96 

58.17 


Figure  1  presents  the  total  lifecycle  costs  and  benefits  for 
TRIPAS  by  major  benefit  and  cost  category.  Total  net  lifecycle 
benefits  exceed  $58  million.  The  conclusion  that  benefits  exceed 
costs  is  insensitive  to  changes  in  either  the  economic  assumptions 
employed  or  to  the  major  assumption  in  benefit  estimates  tested. 

Figure  3  compares  the  cumulative  annual  estimated  present  value 
costs  and  benefits  of  TRIPAS  in  five  candidate  sites  over  the  lifetime 
of  the  TRIPAS  project.  After  1985,  the  estimated  cumulative  benefits 
exceed  the  estimated  cumulative  costs  every  year  until  project  termina¬ 
tion  in  FY  1992. 

D.  CONCLUSION 

The  results  of  the  Updated  Economic  Analysis  of  the  Patient 
Appointment/Scheduling  (TRIPAS)  system  indicate  a  substantial  margin 
between  estimated  present  value  lifecycle  costs  and  benefits.  In 
addition  to  the  dollar-valued  benefits  of  TRIPAS  there  are  other 
Important,  as  yet  unquantified,  benefits  to  patient  care  and  the 
satisfaction  of  patients  and  health  care  providers  with  the  DoD  health 
care  delivery  system. 
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Note;  Discounted  to  present  value  (FY  1984)  at  10%  Costs  and  Benefits 
inflated,  as  applicable,  by  DoD  Inflation  Index. 
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INCREASED  AVAILABILITY  OF  PROVIDER  TIME 

-  Increased  Physician  Productivity: 
Visits  per  hour 

-  Reduction  in  Physician  Time: 
Administration  of  Clinics 


INCREASED  AVAILABILITY  OF  OTHER  MTF 
PERSONNEL  TIME 

-  Reduction  in  Clerk  Time: 

Appointment  Scheduling 

-  Reduction  in  Clerk  Time:  Medical  Records 
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APPENDIX  B  COST  MODEL 


I.  OVERVIEW 


COST  ALGORITHM 

1.  Hardware  Costs 

a*  Non-recurring  Costs 
b.  Recurring  Costs 

2.  Software  Costs 

3.  Communications  Costs 

4.  Other  Costs 


APPENDIX  C  DETAILED  RESULTS 
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I.  INTRODUCTION 


A.  BACKGROUND 

The  Tri-Service  Patient  Appointment  and  Scheduling  System 
(TRIPAS)  is  an  automated  information  system  designed  to  support  the 
functions  of  patient  appointment  and  scheduling  operations  in  Military 
Treatment  Facilities  (MTF) .  TRIPAS  is  an  adaptation  of  the  software 
for  an  automated  patient  scheduling  and  appointment  system  which  was 
developed  by  Medical  Data  Corporation.*  On  September  30,  1983,  a 

contract  became  effective  between  Martin  Marietta  (prime  contractor) 
and  the  TRIMIS  Program  Office  (TPO) ,  calling  for  installation  of  a 
TRIPAS  System  at  three  MTFs,  with  an  option  to  install  systems  at  nine 
more  candidate  sites.  A  contract  modification  and  subsequent  changes 
in  line  item  prices  became  effective  April  1,  1983(1).  As  of  January, 
1984  seven  systems  had  been  installed  and  five  more  are  being 
considered  for  procurement.  Martin  Marietta  now  owns  the  rights  to 
the  TRIPAS  software. 

This  report  presents  the  methodology  employed  in  and  the  results 
of  an  Updated  Economic  Analysis  of  the  TRIPAS  system  in  the  five 
remaining  candidate  sites.  The  remainder  of  this  chapter  describes 
the  overall  scope  of  and  approach  to  the  economic  analysis.  Chapters 
II  and  III  present  methodologies  used  in  estimating  total  lifecycle 
benefits  and  costs,  respectively,  and  the  results  obtained.  Chapter 
IV  discusses  the  findings  regarding  lifecycle  benefits  and  costs  of 
the  TRIPAS  System.  In  Chapter  V,  the  sensitivity  of  findings  to  major 
assumptions  is  tested.  Further  details  concerning  the  analysis  are 
provided  in  four  supporting  appendices  (A-D) . 

B.  SCOPE  AND  APPROACH  '  \ 

1.  Scope 

The  scope  of  the  present  analysis  is  the  costs  and  benefits  of 
TRIPAS  in  five  candidate  MTFs  characterized  in  Table  2.  Installations 
of  TRIPAS  at  the  five  sites  were  assumed  to  begin  in  FY  1984  and  to 
continue  with  installations  at  approximately  two-month  intervals  at 

*  At  the  time  of  the  TRIPAS  procurement.  Medical  Data  Corporation  was 
wholly  owned  by  HBO  of  Atlanta,  Georgia. 
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TABLE  2 


CHARACTERISTICS  AND  TIME  PHASING  OF  TRIPAS  SITES 


1981  Workload 

Total 


Site 

Projected  Date 
of  Acceptance 

Total 

Outpatient 

Visits 

Active-Du 

Patient 

Visits 

Darnell  AH 

March,  1984 

886,768 

336,972 

NAVHOSP,  Bethesda 

May,  1984 

965,158 

366,760 

USAF  RH  Carswell  AFB 

July,  1984 

256,612 

97,513 

Letterman  AMC 

September,  1984 

695,435 

264,265 

NAVHOSP,  Oakland 

October,  1984 

880,605 

334,630 

aTRIPAS  candidate  sites  identified  by  TPO. 

^Army  workload  data  from  Command  Performance  Summary,  Fiscal  Year  1981, 

US  Army  Health  Services  Command,  Ft,  Sam  Houston,  TX.  Navy  data  from 
Medical  Services  Report  NAVMED  6300/1  Fiscal  year  1981.  Air  force  data 
from  Selected  Workload  Items  for  Air  Force  MTFS  for  Fiscal  year  1981. 

c 

Active-duty  patient  visits  represent  38%  of  total  outpatient  visits. 
Source:  Selected  Medical  Care  Statistics.  Quarter  ending  June  30,  1983, 
Directorate  for  Information  Operations  and  Reports  (810R),  The  Pentagon, 
Washington,  D.C. 
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the  remaining  sites*  System  acceptance  dates,  which  are  assumed  to  be 
thirty  days  after  installation  are  shown  in  Table  2.  Each  system  was 
assumed  to  have  an  effective  operating  lifetime  of  eight  years  in 
accordance  with  DoD  principles  of  lifecycle  management.  The  lifetime 
for  each  site  was  assumed  to  begin  with  the  acceptance  date  (Table  2). 

2.  Approach 

The  approach  taken  in  developing  the  Updated  Economic  Analysis  of 
TRIPAS  was  an  examination  of  the  incremental  lifecycle  costs  and 
benefits  of  TRIPAS  introduced  into  five  MTFs  when  compared  with  manual 
operations.  The  benefits  and  costs  of  TF.IPAS  for  each  year  of  the 
system  lifetime  were  estimated  by  using  benefit  and  cost  algorithms 
based  on  the  characteristics  of  the  sites.  The  schedule  of  events  and 
site  installation  costs  were  obtained  from  the  TRIPAS  contract  (1)  and 
benefits  were  derived  from  TRIPAS  evaluations  (2,3) . 

3.  Functional  Capabilities  of  the  TRIPAS  System  and  their  Assessment 

The  major  functions  of  TRIPAS  are:  creating  care  provider 

schedules;  registering  eligible  patients;  booking  and  cancelling 
appointments  to  care  provider  schedules;  generating  medical  record 
pull  lists;  generating  lists  of  appointed  patients  by  date,  time, 
clinic,  and  provider;  and  providing  an  accurate  count  of  the  number  of 
patient  visits  by  clinic  and  activity  center.  The  system  is  capable 
of  monitoring  clerk  and  provider  productivity  and  generating  patient 
reminder  letters. 

The  impact  of  these  functions  has  been  assessed  at  three  sites: 
Brooke  Army  Medical  Center,  San  Antonio,  Texas;  Ehrling  Bergquist  USAF 
Regional  Hospital,  Omaha,  Nebraska  (2);  and  USAF  Medical  Center, 
Keesler  Air  Force  Base,  Biloxi,  Mississippi  (3).  Results  from  the 
Keesler  evaluation  are  the  basis  for  the  Updated  Economic  Analysis. 
The  functional  impacts  assessed  in  these  evaluations  and  presented  in 
the  Updated  Economic  Analysis  are  consistent  with  the  TRIPAS  system 
objectives  and  evaluation  criteria  developed  by  the  TRIMIS  Medical 
Review  Group  in  April,  1978  (4). 
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II.  SYSTEM  BENEFITS 


A.  APPROACH 

Five  categories  of  benefits  are  realized  following  the 

implementation  of  the  TRIPAS  System: 

•  Increased  availability  of  provider  time; 

•  Increased  availability  of  other  MTF  staff  time; 

•  Increased  availability  of  effective  time  of  active-duty 
military  personnel; 

•  Increased  service  capacity;  and 

•  Improved  health  status. 

Specific  benefits  have  been  identified  within  each  of  these 
categories  based  on  the  evaluation  of  TRIPAS  as  implemented  at  Keesler 
Air  Force  Base.  Benefits  in  the  first  three  categories,  all 
pertaining  to  time  savings,  were  the  only  benefits  that  could  be 
reliably  quantified  and  valued,  based  on  available  data.  Through  the 
use  of  a  series  of  benefit  algorithms,  the  quantified  benefits  have 
been  extrapolated  to  the  five  candidate  sites  scheduled  to  receive 
TRIPAS . 

Each  benefit  algorithm  includes  a  rate  of  change,  the  volume  of 
workload  that  would  be  affected,  and  a  cost  per  unit  of  change.  For 
example,  the  dollar  value  of  a  reduction  in  the  time  spent  by  clerks 
scheduling  appointments  for  outpatient  visits  was  estimated  by  the 
following  general  algorithm: 

estimated  reduction  annual  number  of  cost  of 

x  x 

in  time  outpatient  visits  clerk  time 

■  predicted  annual  dollar  value  benefits 

Thus,  each  benefit  was  estimated  in  a  three-step  process: 

1)  the  magnitude  of  the  change  was  determined  based  on  the 
evaluation  of  the  TRIPAS  system. 
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2)  the  volume  of  affected  activity  (workload)  was  specified 
for  each  candidate  site,  and 

3)  the  change  was  valued  with  a  unit  cost. 

Details  concerning  each  benefit  algorithm  are  given  in 
Appendix  A,  The  source  of  information  concerning  the  magnitude  of 
changes  associated  with  automation  of  patient  appointment  and 
scheduling  systems  is  the  functional  evaluation  of  TRIPAS  installed  at 
Keesler  Air  Force  Base  in  February,  1982.  Fiscal  Year  1981  workload 
data  were  obtained  for  each  of  the  five  sites  (see  Table  2)  and  were 
assumed  to  remain  constant  during  the  eight-year  TRIPAS  lifecycle. 
Benefits  of  TRIPAS  were  valued  in  dollars  so  that  they  could  be 
compared  with  costs  on  a  common  basis.  All  of  the  benefits  of  TRIPAS 
are  time  savings  of  MTF  personnel  and  active-duty  military  personnel. 
For  military  personnel,  leave  and  quarters  allowances,  fringes,  and 
other  special  payments  were  added  to  basic  pay.  Compensation  for  a 
hypothetical  typical  active-duty  patient  was  based  on  the  proportion 
of  officers  and  enlisted  personnel  in  the  service.  Time  savings  were 
valued  according  to  DoD  pay  scales  (Table  3) . 

B.  LIFECYCLE  BENEFITS 

Benefits  were  assumed  to  be  realized  six  months  following 
acceptance  of  a  TRIPAS  system.  Based  on  experience  at  Keesler  AFB,  it 
was  assumed  that  after  six  months  procedures  would  be  modified  to 
accommodate  the  system  and  personnel  sufficiently  experienced  in 
system  use  to  take  advantage  of  labor-savings  functions.  Benefits 
were  assigned  to  individual  fiscal  years  according  to  the  time  lag  for 
benefits  realization  and  the  projected  timing  of  system  implementation 
for  each  site  (shown  in  Table  2) . 

Unit  costs  for  benefits  in  FY  1984  dollars  were  inflated  for 
subsequent  years  according  to  the  three  inflation  indices  shown  in 
Table  4.  Generic  personnel  time  costs  for  all  categories  but  clerk 
time  were  inflated  by  the  rate  for  military  personnel  costs;  the 
inflation  rate  for  clerks  was  based  on  a  mix  of  civilian  and  military 
personnel  costs.  The  DoD  Inflation  Index  was  used  in  the  analysis  of 
the  Base  Case  and  other  indices  were  used  in  the  sensitivity  analyses. 
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TABLE  3 


DOLLAR  VALUE  OF  TIME  FOR  GENERIC  PERSONNEL  AND  PATIENTS 
IN  MEDICAL  TREATMENT  FACILITIES,  FY  1983* 


Dollar  Value  of  Time3 

Per  Year 

Per  Day**  Per  Hour  Per  Minute 

c 

Active-Duty  Patient 

27,880 

111.52 

13.94 

0.23 

Clerk 

17,056 

68.22 

8.53 

0. 14 

Physician 

64,846 

259.38 

32.42 

0.54 

aCivilian  salaries  from  Federal  Employees'  Salary  Scale  (FY  83). 

GS-9  for  nurses,  GS-ll  for  other  providers  and  GS-14  for  physicians 
(all  Step  4).  Includes  leave  allowance  of  20.9%  and  fringe  of  21.7%. 
Military  salaries:  Includes  basic  pay  from  annual  composite  salarm 
schedules  table  (FY  83).  Ranks  used  were:  Clerks  *  E-l;  Techni¬ 
cians  »  E-4;  Nurses  =*  0.1;  and  Physicians  *  0.4.  Rates  were  adjusted 
by  leave  allowance  of  20.9%  and  38%  fringe  plus  quarters  and  other 
special  pays.  Mix  of  personnel  by  Military  Department  and  civilian 
personnel  computed  using  data  on  ransk  and  categories  from  Health 
Manpower  Statistics,  Fiscal  Year  1982,  Directorate  for  Information 
Operations  and  Reports  (DIOS),  The  Pentagon,  Washington,  D.C. , 

June  1983. 

°Based  on  250  workdays  per  year  and  eight  hours  per  workday. 

c 

Mix  of  active-duty  personnel  by  Military  Departments  computed  using 
data  on  ranks  from  Military  Manpower  Statistics,  Directorate  for 
Information  Operations  and  Reports  (DIOR).  The  Pentagon,  Washington, 
D.C. ,  July  1983. 

^Includes  physician's  assistants,  nurse  practitioners,  optometrists, 
podiatrists,  and  psychologists. 
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Benefits  in  future  years  were  discounted  to  present  value  with 
discount  rates  of  6,  8,  10  and  12  percent.  The  10  percent  rate 
mandated  by  DoD  was  used  in  the  Base  Case  analysis;  the  three  other 
rates  were  used  in  the  sensitivity  analysis. 

C.  RESULTS 

The  present  value*  lifecycle  benefits  of  TRIPAS  at  the  five 
candidate  sites  are  presented  in  Table  5,  which  gives  detailed  results 
for  all  benefits  that  have  been  quantified.  The  value  of  each  benefit 
is  also  expressed  as  a  proportion  of  the  total  valued  benefits 
attributable  to  the  system.  The  total  estimated  lifecycle  benefits 
are  valued  at  $64.13  million.  In  addition,  the  system  is  expected  to 
provide  several  benefits  which  cannot,  at  this  time,  be  accurately 
quantified.  These  are  discussed  below  in  the  context  of  the  five 
major  benefit  categories. 

1.  Increased  Availability  of  Provider  Time 

Benefits  associated  with  increased  availability  of  provider  time 
account  for  89%  ($57.1  million')  of  total  lifecycle  benefits.  These 
benefits  are  associated  predominantly  with  an  increase  in  physician 
productivity  results  from  improved  scheduling  in  the  runber  of  patient 
visits  per  physician  hour  spent  in  the  outpatient  clinics  and  more 
efficient  use  of  provider  time.  Also  included  is  a  reduction  in 
physician  time  spent  in  clinic  administration  as  a  result  of  workload 
reports  generated  by  the  TRIPAS  system. 

In  addition  to  these  quantified  benefits  associated  with 
physician  time,  TRIPAS  may  improve  the  productivity  and  reduce 
administrative  time  spent  by  other  providers.  Although  this  has  rot 
been  quantified,  it  could  include  benefits  associated  with  physician 
extenders,  physician  assistants,  dentists,  dental  extenders,  and  other 
health  care  providers  (e.g.,  M.S.W.,  R.N.,  O.D.,  P.T.,  O.T., 


*  Inflated  at  DoD  inflation  rates;  discounted  at  the  DoD  standard  rate 
of  10%. etc.) 
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TABLE  5 


ESTIMATED  FRESEOT  VALUE  LIFECYCLE  BENEFITS  OF 
IPJPAS  IN  5  CANDIDATE  SITES 


Benefit:  Soarce  of  Benefit 

Present  Value 
Lifecycle  Benefits 
(Thousands  of  $)a 

Percent  of 
Total  Cost 

Increased  Availability  of  Provider  Time 

1.  Increased  Physician  Productivity: 

Visits  per  hour 

56,849.31 

88.64 

2.  Reduction  in  Physician  Time: 

Administration  in  Clinics 

237.14 

.37 

Subtotal 

57,086.45 

89.02 

Increased  Availability  of  Other  MTF  Personnel  Time 

1.  Reduction  in  Clerk  Time: 

Appointment  Scheduling 

465.20 

.73 

2.  Reduction  in  Clerk  Time: 

Medical  Reports 

64.97 

JO 

3.  Reduction  in  Clerk  Time: 

UCA  Reporting 

S.36 

.01 

Subtotal 

539.53 

.84 

Increased  Effective  Time  of  Active-Duty  Military  Personnel 

1.  Reduction  in  Non-effective  Active-Duty 

Time:  Reduction  in  Telephone  Qieue  to 
make  an  appointment 

456.45 

.71 

2.  Reduction  in  Non-effective  Active-Duty 

Time:  Appointment  Scheduling 

154.80 

.24 

3.  Reduction  in  Non-effective  Active-Duty 

Tine:  Mjltiple  Appointments  Scheduled 
for  the  Sane  Day 

1,726.57 

2.69 

4.  Reduction  in  Non-effective  Active-Duty 

Time:  Retrieving  Medical  Records 

198.46 

.31 

5.  Reduction  in  Non-effective  Active-Duty 

Time:  Patient  Waiting  Time  in  Clinics 

3,969.14 

6.19 

Subtotal 

6,505.42 

10.14 

TOTAL 

64,131.40 

100.00 
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Other  potential  benefits  associated  with  increased  availability  of 
provider  tine  which  have  net  been  quantified  include  increased  retention 
and  recruitment  of  providers  as  a  result  of  greater  satisfaction  with 
the  scheduling  and  appointment  process.  TRIPAS,  through  reduction  of 
lost  paper  elements  (e.g.,  test  results,  medical  records)  that  are 
required  for  patient  visits,  may  reduce  the  need  for  repeat  tests  and 
visits  and  increase  the  availability  of  provider  and  patient  time. 

2.  Increased  Availability  of  Other  MTF  Personnel  Time 

Benefits  associated  with  increased  availability  of  other  MTF 
personnel  time  account  for  $539  thousand  or  less  than  1  percent  of 
total  lifecycle  benefits.  The  time  spent  by  appointment  clerks 
scheduling  patient  appointments  was  reduced  due  to  increased  access  to 
information  for  individual  providers,  clinics  and  patients,  and  the 
increased  ease  with  which  appointments  can  be  changed  or  cancelled. 
TRIPAS  also  generates  automated  pull  lists  for  medical  records  which 
increases  the  effectiveness  and  efficiency  of  medical  records  clerks. 
Finally,  TRIPAS  generates  workload  reports  by  clinic  on  a  daily  and 
monthly  basis  and  this  results  in  time  savings  for  UCA  clerks  in 
Resource  Management  offices. 

Data  were  not  available  to  quantify  some  other  MTF  personnel  time 
benefits  expected  to  accrue  from  TRIPAS.  For  example,  TRIPAS  may 
increase  retention  and  recruitment  of  other  staff  due  to  increased 
satisfaction  with  the  scheduling  and  appointment  process.  It  may 
also,  through  increased  access  to  patient  demographic  information, 
reduce  the  time  staff  spend  retrieving  information  and  producing 
redundant  records.  It  also  may  reduce  the  time  other  staff  spend 
generating  reports. 

3.  Increased  Effective  Time  of  Active-Duty  Military  Personnel 

Of  total  lifecycle  benefit  dollars,  approximately  10  percent  or 
$6.5  million  are  associated  with  reductions  in  non-effective  time 
spent  by  active-duty  military  personnel.  Both  the  time  spent  waiting 
in  telephone  queues  to  make  an  appointment  and  the  actual  time  spent 
making  the  appointment  were  reduced  as  a  result  of  TRIPAS.  In 
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addition,  TRIPAS  increased  the  ease  with  which  multiple  same-day 
appointments  could  be  made  and  resulted  in  fewer  trips  spent  traveling 
to  and  from  MTFs.  As  a  result  of  the  automated  pull  lists  generated 
by  TPIPAS  for  the  Medical  Records  Department,  more  patients  had 
medical  records  and  thus,  fewer  patients  were  required  to  spend  time 
retrieving  their  own  medical  records.  Finally,  through  improved 
scheduling,  patient  waiting  time  in  the  clinics  was  reduced.  All  of 
these  time  savings  have  the  potential  for  increasing  the  non-effective 
time  for  active-duty  military  patients.  It  was  assumed,  to  be 
conservative,  that  only  50%  of  active-duty  patients  would  actually 
return  to  duty  earlier  as  a  result  of  these  time  savings. 

Another  non-quant  if ied  benefit  of  TRIPAS  associated  with 
increased  effective  time  of  active-duty  military  personnel  includes 
increased  retention  and  recruitment  as  a  result  of  increased 
satisfaction  with  health  care  services  and  the  improved  ability  to 
schedule  appointments . 

4.  Increased  Service  Capacity 

Benefits  associated  with  increased  service  capacity  were  not 
quantified  due  to  insufficient  data  on  the  changes  that  result  from 
TRIPAS.  A  benefit  to  patients  which  has  not  been  valued  is  the 
increased  availability  of  appointments  at  MTFs.  TRIPAS  may  also 
reduce  no-show  rates  in  clinics  if  patient  reminder  letters  are 
generated  and  sent.  This  function  was  not  used  at  the  MTF  where  the 
evaluation  data  were  collected.  TRIPAS  may  also  improve  facility 
management  as  a  result  of  more  accurate  workload  and  staffing 
reporting.  Increases  in  more  efficient  use  of  space,  equipment  and 
manpower  could  potentially  be  realized  as  an  increase  in  service 
capacity. 

5*  Improved  Health  Status 

TRIPAS,  through  improved  scheduling,  could  result  in  reduced 
waiting  periods  from  the  time  an  appointment  is  requested  to  the  time 
a  patient  is  seen;  in  reduced  missed  appointments  and  thus,  delayed 
care;  in  improved  continuity  of  care  by  scheduling  patients  with  the 
same  provider  and  scheduling  same-day  multiple  visits;  and  in  an 
improved  mix  of  emergency  and  scheduled  corrective/preventive  care  for 
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each  provider,  clinic  and  day.  All  of  these  have  implications  for 
improved  quality  of  care  and  improved  health  status  for  the  patients 
receiving  care  in  MTFs.  These  benefits,  however,  were  not  quantified 
due  to  the  time  frame  required  to  demonstrate  such  long  term  changes. 
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III.  SYSTEM  COSTS 


A.  APPROACH 

The  costs  of  implementing  TRIPAS  in  five  candidate  sites  have 
been  broken  down  into  four  major  categories:  1)  hardware*  2) 

software,  3)  communications,  and  4)  other  costs.  A  total  of  18  cost 
items  are  included  and  a  cost  algorithm  has  been  developed  for  each 
cost  item.  Details  regarding  the  algorithms  for  specific  cost  items 
are  presented  in  Appendix  B. 

Hardware  costs  include  the  cost  of  leasing  and  purchasing 
equipment,  installation  of  equipment  and  the  recurring  cost  of 
hardware  maintenance  over  the  eight-year  operating  lifecycle.  The 
non-recurring  hardware  cost  items  are  the  purchase  of  a  Medical 
Treatment  Recording  Card  (MTRC)  and  hardware  installation.  The 
recurring  hardware  cost  items  are  leasing  equipment  for  four  years 
under  a  lease-to-ownership  plan,  the  costs  associated  with  both  the 
principal  period  of  maintenance  and  outside  the  principal  period  of 
maintenance,  and  maintenance  of  the  MTRC. 

Software  costs  include  two  non-recurring  and  one  recurring  cost 
items.  The  non-recurring  software  costs  include  a  one-time  software 
license/fee  and  documentation.  The  recurring  cost  item  is  for 
maintenance  of  the  software  during  the  operating  lifetime  at  each 
site. 

Communications  costs  include  a  non-recurring  cost  for  the 
purchase  of  communications  equipment  and  a  recurring  cost  for 
maintenance  of  the  communications  equipment.  The  category  of  other 
costs  includes  three  non-recurring  cost  items:  site  preparation, 
training  of  site  personnel  and  system  implementation.  Non-recurring 
costs  in  the  other  category  include  supplies,  cost  of  space  as 
overhead  and  cost  of  a  technician  (.25  FTE)  to  support  the  system. 

B.  LIFECYCLE  COSTS 
1.  Time  Phasing 

Costs  for  the  TRIPAS  system  were  incurred  at  each  site  beginning 
at  the  date  of  project  acceptance  as  specified  in  Table  2. 
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Non-recurring  costs  were  incurred  in  1984,  the  year  all  five  of  the 
sites  are  scheduled  to  receive  the  system.  Recurring  costs  were 
incurred  for  a  full  eight  years  at  each  site  following  system 
acceptance.  Further  details  about  the  time  phasing  of  specific  cost 
items  are  provided  in  Appendix  B. 

2.  Inflation  and  Discounting 

Future  costs  were  inflated  using  the  DoD  Inflation  Index  (shown 
in  Table  4).  The  inflation  rate  for  "Other"  was  applied  to  all 
equipment,  supply  and  overhead  costs.  The  "Other"  rate  was  also 
applied  to  all  maintenance  costs  with  the  exception  of  costs 
associated  with  the  principle  period  of  maintenance  and  outside  the 
principle  period  of  maintenance  which  were  inflated  according  to  a 
specific  schedule  of  inflation  rates  as  specified  in  the  TRIPAS  vendor 
contract.  (See  Appendix  B  for  further  details).  Costs  for  support 
personnel  were  inflated  using  the  Mixed  Personnel  rate.  The  two  other 
inflation  indices,  are  developed  by  the  Health  Care  Financing 
Administration,  DHHS  and  one  published  in  the  Rate  Control  Supplement 
were  used  in  the  sensitivity  analyses. 

Costs  in  future  years  were  also  discounted  to  present  value  with 
a  discount  rate  of  10  percent,  as  mandated  by  DoD.  Discount  rates  of 
6,  8,  and  12  were  used  in  the  sensitivity  analyses. 

C.  RESULTS 

The  estimated  present  value  lifecycle  costs  of  TRIPAS  are 
presented  in  Table  6.  Of  the  total  estimated  cost  of  $5.96  million, 
hardware  costs  contribute  $3.14  million  or  approximately  53%. 
Software  costs  contribute  an  estimated  $1.37  million  (approximately 
23%)  to  the  total  estimated  lifecycle  costs.  The  dominant  cost  item 
in  this  category  is  software  maintenance  which  represents  almost  17% 
of  total  lifecycle  costs. 

Communications  costs  are  estimated  to  total  $557  thousand  or  97 
of  total  lifecycle  costs.  Other  costs  are  estimated  to  total  $8C0 
thousand  or  nearly  15%  of  total  lifecycle  costs.  Major  contributors 
in  the  other  cost  category  include  site  preparation  (4%),  supplies 
(6%),  and  support  personnel  (3%). 
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TABLE  6 


ESTIMATED  PRESENT  VALUE  LIFECYCLE  COSTS 
OF  TRIPAS  IN  5  CANDIDATE  SITES 

£ 

Present  Value 
Lifecycle  Costs 

Cost  Category  (Thousands  of  $) 


HARDWARE 

Non-Recurring 

Medical  Treatment  Recording  Card  $  125.00 

Hardware  Installation  144.00 

Recurring 

Equipment  1,651.38 

PP  Maintenance  1,044.83 

Outside  PPM  746.76 

MTRC  Maintenance  98.87 

Subtotal  3,138.75 


SOFTWARE 

Non-Recurring 


Software  License  &  Fee  375.00 

Documentation  10. 00 

Recurring 

Software  Maintenance  988. 68 

Subtotal  1,373.67 

COMMUNICATION 
Non-Recurring 

Communication  Equipment  375.80 


Percent  of 
Total 


2.  10 
2.42 

27.71 

17.53 

1.25 

1.66 

52.66 


6.29 


.17 


16.59 

23.05 


6.31 
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TABLE  6  (Continued) 


ESTIMATED  PRESENT  VALUE  LIFECYCLE  COSTS 
OF  TRIPAS  IN  5  CANDIDATE  SITES 


Cost  Category 

g 

Present  Value 
Lifecycle  Costs 
(Thousands  of  $) 

Percent 

Total 

Recurring 

Communication  Maintenance 

181.24 

3.04 

Subtotal 

557.04 

9.35 

OTHER 

Non-Recurring 

Training 

71.14 

1.19 

System  Implementation 

12.50 

.21 

Site  Preparation 

240.00 

4.03 

Recurring 

Supplies 

360. 18 

6.04 

Overhead  (space) 

14.99 

.25 

Support  Personnel 

191.67 

3.22 

Subtotal 

800.48 

14.94 

TOTAL 

5,959.96 

100.00 

Q 

Discount  rate  of  10  percent;  DoD  Inflation  Index. 
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IV.  LIFECYCLE  BENEFITS  AND  COSTS 


A.  RESULTS 

As  discussed  in  previous  chapters,  the  present  value  lifecycle 
benefits  of  TRIPAS  are  estimated  to  total  approximately  $64  million  in 
the  five  sites  considered  in  the  present  analysis.  The  present  value 
costs  throughout  the  TRIPAS  lifecycle  in  the  five  sites  are  estimated 
to  total  approximately  $6  million. 

The  specific  annual  TRIPAS  benefits  and  costs  by  category  are 
shown  in  Table  7  for  each  project  year.  As  indicated,  the  time  stream 
of  estimated  costs  begins  in  FY  1984  and  the  time  stream  of  estimated 
berefits  begins  six  months  following  system  acceptance  at  each  site. 
Beginning  in  FY  1985,  the  estimated  present  value  annual  costs  are 
exceeded  by  the  estimated  present  value  annual  benefits  in  each  year 
until  the  project  expiration  dates.  The  total  present  value  lifecycle 
net  benefit  (total  benefits  minus  total  costs)  equals  approximately 
$58  million.  In  conclusion,  the  present  value  TRIPAS  benefits  exceed 
costs  by  a  substantial  margin  beginning  in  the  second  year  of  system 
operation  and  continue  over  the  total  lifecycle  of  the  TRIPAS  system. 

The  sensitivity  of  these  results  to  the  major  economic  assump¬ 
tions  and  assumptions  underlying  major  benefit  estimates  is  tested  in 
the  following  chapter. 
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discount  rate  of  10  percent;  DoD  Inflating  Tndex. 

^May  not  add  to  son  of  results  for  each  category7  and  year  due  to  round ing  for  each  year. 
°Net  Benefits  equal  Total  Benefits  minus  Total  Costs. 


V.  SENSITIVITY  OF  RESULTS  TO  MAJOR  ASSUMPTIONS 

A.  INTRODUCTION 

As  discussed  in  the  previous  chapter,  the  results  of  the  Updated 
Economic  Analysis  of  TRIPAS  indicate  that  the  present  value  lifecycle 
benefits  exceed  the  present  value  lifecycle  costs  by  a  substantial 
margin.  A  number  of  assumptions  were  made  in  projecting  costs  and 
benefits  into  the  future  for  the  five  candidate  sites.  The  major 
assumptions  have  been  identified  and  re-examined  in  order  to  test 
their  influence  on  the  results  of  the  analysis.  The  remainder  of  this 
chapter  discusses  the  sensitivity  analyses  performed  for  two 
categories  of  major  assumptions  employed: 

•  assumptions  underlying  major  benefit  estimates,  and 

•  economic  assumptions  employed  in  projecting  benefits  and 
costs  throughout  all  years  of  the  lifecycle  of  TRIPAS. 

B.  ASSUMPTIONS  REGARDING  MAJOR  BENEFITS 
1.  Introduction 

Several  assumptions  were  made  in  developing  the  algorithms  for 
calculating  the  benefits  of  TRIPAS.  A  sensitivity  analysis  was 
performed  to  test  the  assumptions  underlying  those  benefits  that 
represent  10  percent  or  more  of  total  estimated  benefits.  Only  the 
effects  of  reducing  expected  benefits  were  tested.  It  may  be,  however 
that  the  potentially  realized  benefits  have  been  underestimated. 
Since  underestimating  benefits  does  not  put  the  cost  benef itiality  of 
TRIPAS  at  risk,  the  effect  of  increasing  the  benefit  estimates  was  not 
tested.  The  major  benefit  areas  examined  include: 

•  Increased  Availability  of  Physician  Time:  Physician 

Productivity  (88.6  percent  of  total  benefits);  and 

•  Increased  Effective  Time  of  Active-Duty  Military  per¬ 
sonnel  (10.1  percent  of  total  benefits). 

The  methods  of  estimating  these  benefits  included  the  following 
major  assumptions: 

•  Increased  Physician  Productivity  -  In  calculating  the 
provider  productivity  benefit,  an  implicit  assumption  was 
made  that  the  magnitude  of  the  change  in  patient  visits 
per  provider  hour  observed  at  one  TRIPAS  evaluation  site 
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would  be  the  same  for  all  five  candidate  sites.  In  fact, 
the  number  of  patient  visits  per  provider  hour  may  vary 
considerably  across  sites  under  a  manual  system  and  the 
impact  of  TRIPAS  on  provider  productivity  me//  also  vary 
from  site  to  site.  For  sites  with  less  efficient  sched¬ 
uling  procedures  under  a  manual  system  the  impact  of 
TRIPAS  may  be  greater  than  that  observed  in  the  TRIPAS 
evaluation  and  for  sites  with  relatively  high  provider 
productivity  the  TRIPAS  system  may  have  a  very  snail 
impact.  It  was  assumed  that,  on  average,  the  change  in 
provider  productivity  resulting  from  automation  under 
TRIPAS  would  be  the  same  at  all  candidate  sites.  Because 
of  the  major  importance  of  this  benefit,  which  contri¬ 
butes  nearly  90  percent  to  the  total  estimated  benefits, 
the  effect  of  reduced  realization  of  the  provider  produc¬ 
tivity  benefit  on  total  present  value  lifecycle  benefits 
was  tested. 

•  Military  Personnel  Returning  to  Active  Duty  -  In  calcu¬ 
lating  four  of  the  benefits  contributing  towards  in¬ 
creased  effective  time  of  active-duty  military  personnel, 
it  was  assumed  that  only  half  of  the  active-duty  per¬ 
sonnel  would  actually  return  to  duty  earlier  as  a  result 
small  time  savings  (less  than  15  minutes).  The  specific 
benefits  involved  and  associated  time  savings  are: 
patient  waiting  time  in  clinic  (4  minutes  per  active  duty 
visit);  retrieving  medical  records  (10  minutes  per  active 
duty  patient  affected);  time  in  telephone  queue  waiting 
to  make  an  appointment  (.41  minutes  per  active  duty 
call);  and  time  to  schedule  an  appointment  (.13  minutes 
per  active-duty  call).  While  the  assumption  that  only 
50%  of  active-duty  patients  would  use  these  time  savings 
to  return  to  duty  earlier  was  felt  to  be  a  conservative 
one,  it  may  be  that  little  or  none  of  this  time  will 
result  in  reduced  non-effective  time  due  to  the  fact  that 
the  individual  time  savings  are  all  less  than  15  minutes. 
Because  these  active-duty  savings  benefits  represent 
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represent  approximately  10  percent  of  total  lifecycle 
benefits,  the  impact  of  their  elimination  was  tested. 

2,  Results  of  Sensitivity  Analysis  of  Benefit  Assumptions 

a.  Introduction 

The  results  of  the  sensitivity  analysis  of  benefit  assumptions  is 
presented  below.  A  detailed  presentation  of  the  results  of  the 
analysis  for  specific  benefits  is  presented  in  Table  D-l,  Appendix  D. 

b.  Increased  Physician  Productivity 

Figure  4  displays  the  effect  of  reducing  the  percentage  of 
provider  productivity  benefits  realized  as  a  result  of  TRIPAS, 
assuming  that  the  Base  Case  represents  100  percent.  If  expected 
provider  productivity  benefits  are  reduced  by  50%,  the  total  present 
value  lifecycle  benefits  are  reduced  by  $28.42  million.  This  results 
in  a  total  benefit  of  $35.71  million  and  a  net  benefit  (total  benefit 
minus  total  cost)  of  $29.75  million.  As  the  figure  illustrates,  even 
if  no  provider  productivity  benefits  are  realized,  which  is  believed 
highly  unlikely,  there  would  still  be  an  estimated  net  benefit  of  over 
$2  million.  Thus,  while  the  results  are  highly  sensitive  to  changes 
in  the  extent  to  which  the  provider  productivity  benefits  are 
realized,  they  are  not  totally  dependent  on  this  benefit  and  a 
significant  reduction  in  this  benefit  still  produces  a  substantial 
overall  net  benefit. 

c.  Military  Personnel  Returning  to  Active  Duty 

Figure  5  displays  the  effect  of  eliminating  four  benefits 
representing  small  time  savings  (less  than  15  minutes)  for  reduced 
non-effective  time  of  active-duty  military  personnel.  The  result  is  a 
decrease  in  total  lifecycle  benefits  of  $4.78  million.  The  remaining 
total  lifecycle  benefits  are  $59.35  million  with  a  net  benefit  of 
$53,39  million.  Thus,  the  conclusion  that  benefits  exceed  costs  by  a 
substantial  margin  is  not  dependent  upon  realizing  these  benefits. 

C.  ECONOMIC  ASSUMPTIONS 
1.  Introduction 

Two  major  economic  assumptions  were  made  that  affect  both  the 
present  value  lifecycle  costs  and  benefits  of  the  TRIPAS  Project. 
These  include  the  inflation  rates  and  the  discount  rates  used  in  the 
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analysis.  The  sensitivity  of  the  net  benefit  to  changes  in  these 
economic  assumptions  is  presented  below. 

2.  Results  of  Sensitivity  Analysis  of  Economic  Assumptions 

a.  Inflation  Rate 

Three  inflation  schemes  were  utilized  in  this  analysis: 

•  inflation  projections  prepared  by  the  Comptroller  (Pro¬ 
gram/Budget),  Office  of  the  Assistant  Secretary  of 
Defense,  for  costs  of  operation  and  maintenance  of  all 
DoD  activities,  not  specifically  health  care; 

•  inflation  projections  by  the  Health  Care  Financing 
Administration  (HCFA) ,  U.S.  Department  of  Health  and 
Human  Services,  for  all  public  and  private  hospital  in 
the  lT.  S  . ;  and 

•  hospital  industry  inflation  projections  for  U.S.  hos¬ 
pitals  (tends  to  project  higher  rates  of  inflation  than 
HCFA),  called  here  "Rate  Control  Supplement." 

The  first  of  these,  the  DoD  Inflation  Index,  was  utilized  in  the  Base 
Case  analysis. 

Table  8  displays  and  compares  the  Base  Case  results  with  these 
obtained  with  the  other  two  inflation  indices.  As  shown,  changing  the 
inflation  index  alone  does  not  alter  the  basic  conclusion  that 
lifecycle  benefits  exceed  lifecycle  costs  by  a  substantial  margin;  in 
fact,  either  of  the  other  two  inflation  indices  increases  the  margin 
of  the  net  lifecycle  benefit. 

b.  Discount  Rate 

The  Updated  Economic  Analysis  of  TRIPAS  involves  attendant  costs 
and  benefits  over  an  extended  period  of  time.  In  order  to  compare  the 
time  stream  of  costs  in  each  year  with  the  time  stream  of  benefits  in 
each  year,  they  are  discounted  to  convert  the  time  streams  into  a 
common  basis — their  present  value.  Discounting  reflects  the 
opportunity  foregone  by  investing  in  the  program  under  consideration 
(i.e.,  the  opportunity  cost).  The  choice  of  discount  rate  can  affect 
the  outcome  of  the  economic  analysis. 

In  the  Base  Case  analysis  of  TRIPAS,  the  DoD-mandated  discount 
rate  of  10  percent  was  used.  Figure  6  displays  the  effect  of  using 
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SENSITIVITY  OF  NET  PRESENT  VALUE  LIFECYCIE  COSTS 
AND  BENEFITS  OF  TRIPAS  TO  ASSUMPTIONS  REGARDING  INFLATION 


Inflation  Index 
DoD 

Health  Care 
F inance 

Administration 

(HCFA) 

Rate  Control 


Present  Value 
of  Benefits 
(Million  Dollars) 

64.1 

71.6 

79.8 


Present  Value 
of  Costs 

(Mil  1 ion  Dollars) 
5.0 

6.  1 
6.  1 


Net  Present 
Value  Benefits 
(Million  Dollars) 

58.2 

65.5 

73.6 
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Note:  Costs  and  Benefits  inflated. 


lower  discount  rates,  which  are  commonly  employed  in  economic  analysis 
of  public  programs,  and  of  using  rates  higher  than  10  percent.  As 
would  be  expected,  the  lower  discount  rates  yield  a  higher  net  present 
value  benefit.  However,  at  all  discount  rates  commonly  employed  in 
this  type  of  analysis,  the  benefits  exceed  the  costs  by  a  substantial 
margin. 

D.  RESULTS  OF  SENSITIVITY  ANALYSIS 

None  of  the  sensitivity  analyses  conducted  on  the  benefit 
assumptions  results  in  a  decrease  of  greater  than  45  percent  of  total 
lifecycle  benefits.  In  all  cases  estimated  benefits  exceed  estimated 
costs  by  close  to  $30  million.  Similarly,  varying  the  economic 
assumptions  employed  did  not  alter  the  finding  of  a  substantial 
estimated  net  benefit.  Therefore,  the  sensitivity  analysis  indicates 
that  the  conclusion  that  the  net  lifecycle  benefits  of  TRIPAS  in  five 
candidate  sites  exceed  net  lifecycle  costs  is  insensitive  to  the  major 
benefit  and  economic  assumptions  tested. 
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APPENDIX  A.  BENEFIT  MODEL 


I.  INCREASED  AVAILABILITY  OF  PROVIDER  TIME 


BENEFIT:  Increased  Patient  Productivity:  Visits  per  Provider  hour: 

Physician  Productivity 

FORMULA:  .078  hours  per  visit  x  total  visits  x  $/physician  hour 

REASON  FOR  CHANGE: 

The  TRIPAS  System,  through  improved  scheduling,  schedules  more 
patients  per  physician  and  thus  increases  the  utilization  of  provider 
time.  The  system  improves  the  efficiency  of  obtaining  available 
appointments.  In  addition,  the  TRIPAS  System,  through  workload 
reporting,  provides  clinic  chiefs  and  administrators  with  more 

management  information  to  use  in  ensuring  utilization  of  physician 
time. 

CALCULATION  OF  BENEFIT: 

Data  obtained  from  Keesler  AFB  before  and  after  the 

implementation  of  TRIPAS  demonstrate  a  statistically  significant 
increase  in  the  average  number  of  patients  seen  per  provider  hour. 
Data  collected  from  23  clinics  in  October  1982,  prior  to  the 
installation  of  TRIPAS  show  that  physicians  saw  19,406  patients  in 
10,523  hours.  This  is  the  equivalent  of  1.84  visits  per  hour. 
Following  TRIPAS,  in  October  1983,  data  collected  from  the  same  23 
clinics  show  that  physicians  saw  21,366  patients  in  9,924  hours.  This 
is  the  equivalent  of  2.15  visits  per  hour.  The  increase  of  .31 
(2.15-1.84)  visits  per  hour  is  statistically  significant  at  the  .01 
level,  based  on  a  two-tailed  t-test.  For  use  in  the  benefit 
algorithm,  the  inverse  of  visits  per  hour  was  used  (hours/visit).  The 
mean  hours  per  visit  for  the  same  data  are  .542  for  1982  and  .464  for 
1983.  This  represents  the  change  of  .078  hours  per  visit  used  in  the 
algori thm. 

* Arthur  D.  Little,  Inc.,  Evaluation  of  the  TRIPAS  system  at  USAF 
Medical  Center,  Keesler  AFB,  contract  MDA  903-8 l-C-0209 ,  Final 
Report  to  the  TRIMIS  Program  Office,  February  14,  1984. 
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BENEFIT:  Reduction  in  Physician  Time:  Administration  of  Clinics 


FORMULA:  20  hours/mos  x  12  mos/year  x  S/physician  hour 

REASON  FOR  CHANGE: 

Workload  reports  generated  by  the  TRIPAS  system  provide  clinic 
chiefs  with  valuable  information  that  either  was  previously 
unavailable  or  had  to  be  obtained  through  manual  calculations.  Ready 
access  to  workload  data  results  in  time  savings  for  the  clinical 
chiefs . 

CALCULATION  OF  BENEFIT: 

Information  obtained  during  the  TRIPAS  Evaluation  from  interviews 
with  clinical  chiefs  and  the  hospital  commander  indicate  that 
approximately  one  hour  per  month  is  saved  per  clinic  due  to  the 
availability  of  workload  data  generated  by  TRIPAS.1  It  was  assumed 
that  on  average  MTFs  have  20  major  clinics  with  a  clinical  chief. 


Arthur  D.  Little,  Inc.,  Evaluation  of  the  TRIPAS  System  at  USAF 
Medical  Center,  Keesler  AFB,  Contract  MDA  903-81-C-0209 ,  Final  Report 
to  the  TRIMIS  Program  Office,  February  14,  1984. 
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II.  INCREASED  AVAILABILITY  OF  OTHER  MTF  PERSONNEL  TIME 


BENEFIT :  Reduction  in  Clerk  Time:  Appointment  Scheduling 

FORMULA:  .13  minutes/call  x  1.12  calls/visit  x  total  visits  x  $/clerk 

minute 

R FAS ON  FOR  CHANGE: 

With  TRIPAS,  unlike  under  a  manual  system,  appointment  clerks 
have  immediate  access  to  information  regarding  the  next  available 
appointment  with  any  provider  or  clinic.  The  software  also  permits  a 
clerk  to  examine  a  given  day’s  list  of  appointments  and  openings.  If 
a  patient  is  registered,  the  patient  information  needed  to  make  an 
appointment  (given  orally  under  a  manual  system)  automatically  appears 
on  the  screen.  Thus,  significant  time  savings  can  be  realized  in 
booking  appointments.  Cancellations  and  changes  in  provider  schedules 
can  also  be  accomplished  more  easily  because  they  do  not  require 
manual  lookup  or  changing. 

CALCULATION  OF  BENEFIT: 

Data  obtained  during  the  evaluation  of  TRIPAS  indicate  that  the 
time  spent,  on  average,  for  telephone  transactions  related  to  making 
an  appointment  decreased  by  7.7  seconds  (or  .13  minutes),  from  67.2  to 
59.5  seconds  following  implementation  of  the  TRIPAS  System.  Data  also 
indicate  that  there  are  1.84  calls  or  transactions  per  appointment 
booked  and  .608  appointments  booked  per  visit,  resulting  in  1.12  calls 
per  visit. 


Arthur  D.  Little,  Inc.,  Evaluation  of  the  TRIPAS  System  at  USAF 
Medical  Center,  Keesler  AFB . ,  Contract  MDA  903-81 -C-0209.  Final 
Report  to  the  TRIMIS  Program  Ofice,  February  14,  1984. 
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BENEFIT:  Reduction  in  Clerk  Time:  Medical  Records 

FORMULA:  1  hr/day  x  250  days/year  x  $/clerk  hour 

REASON  FOR  CHANGE: 

The  implementation  of  TRIPAS  results  in  a  reorganization  of  the 
process  used  in  the  Medical  Records  Department.  With  TRIPAS, 
automated  pull  lists  are  generated  as  output  and  result  in  increased 
effectiveness  and  efficiency  in  pulling  medical  records  for  the  next 
day's  clinic  appointments.  The  pull  lists  are  better  organized  and 
more  legible  than  the  hand-written  requisition  forms  used  under  the 
manual  system. 

CALCULATION  OF  BENEFIT: 

Based  on  interviews  with  personnel  in  the  Medical  Records 
Department  as  part  of  the  TRIPAS  evaluation,  it  was  learned  that 
approximately  one  hour  each  day  is  saved  by  medical  records  personnel 
who  pull  medical  records.^  This  time  savings  is  attributed  to  the  use 
of  an  automated  pull  list  generated  by  TRIPAS.  It  was  assumed  that 
there  are  250  workdays  a  year  when  the  automated  pull  list  would  be 
used . 


Arthur  D.  Little,  Inc.,  Evaluation  of  the  TRIPAS  System  at  USAF 
Medical  Center,  Keesler  AFB7T  Contract  MPA  903-8 l-C-0209 .  Final 
Report  to  the  TRIMIS  Program  Ofice,  February  14,  1984, 


A- 4 


/ti  Arthur  D.  Little,  Inc, 


BENEFIT :  Reduction  in  Clerk  Time:  UCA  Reporting 
FORMULA:  3  hours/mos  x  12  mos/year  x  $/clerk  hour 

REASON  FOR  CHANGE: 

TRIPAS  generates  workload  by  clinic  on  a  daily  and  monthly  basis. 
The  availability  of  this  information  results  in  time  savings  because 
UCA  clerks  no  longer  have  to  generate  these  reports  by  hand. 
CALCULATION  OF  BENEFIT: 

Information  obtained  from  interviews  of  UCA  Staff  in  the  Resource 
Management  Office,  as  part  of  the  TRIPAS  evaluation  indicates  that  UCA 
clerks  save  approximately  3  hours  per  month  as  a  result  of  the  PAS 
workload  reporting.* 


Arthur  D.  Little,  Inc.,  Evaluation  of  the  TRIPAS  System  at  USAF 
Medical  Center,  Keesler  AFB. ,  Contract  MDA  903-81-C-0209 .  Final 
Report  to  the  TRIMIS  Program  Of  ice,  February  14,  1984. 
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III.  INCREASED  EFFECTIVE  TIME  OF  ACTIVE-DUTY  MILITARY  PERSONNEL 


BENEFIT :  Reduction  in  Non-Effective  Active-Duty  Tine:  Reduction  in 
Telephone  Queue  to  Make  an  Appointment 

FORMULA:  .41  min/call  x  1.12  calls/visit  x  total  active-duty  visits  x 

$/active-dutv  minute  x  50% 

REASON  FOR  CHANGE: 

Both  the  average  waiting  time  in  a  telephone  queue  to  schedule  an 
appointment  and  the  percentage  of  time  a  queue  existed  decreased 
following  the  implementation  of  the  PAS  System.  For  active  duty 
personnel,  this  results  in  a  reduction  in  non-effective  time  spent 
waiting  to  book  an  appointment. 

CALCULATION  OF  BENEFIT: 

Data  obtained  during  the  evaluation  of  the  TRIPAS  System  indicate 
that  the  percentage  of  time  that  a  telephone  queue  existed  for  making 
an  appointment  was  reduced  by  13%  percentage  points  (from  36%  to  23% 
of  the  time)  following  implementation  of  the  TRIPAS  System.  In 
addition,  the  average  waiting  time  in  the  queue  for  the  caller,  when 
the  queue  existed,  decreased  by  40.7  seconds  (from  an  average  of  116.6 
to  75.9  seconds)  following  implementation  of  TRIPAS.  The  resulting 
difference  is  equal  to  (.36  x  116.6)  minus  (.23  x  75.9)  or  (42-17.5), 
resulting  in  an  average  reduction  of  24.5  seconds  or  .41  minutes. 
Data  from  the  TRIPAS  evaluation  also  indicate  that,  on  average,  there 
are  1.84  calls  or  transactions  per  appointment  booked  and  .608 
appointments  booked  per  visit,  resulting  in  1.12  calls  per  visit. * 
Active  duty  visits  represent  approximately  38%  cf  total  visits. 1  It 
was  also  assumed  that  only  50%  of  active-duty  personnel  book  their 
appointments  while  on  duty. 

^ Arthur  D.  Little,  Inc,,  Evaluation  of  the  TRIPAS  System  at  USAF 
Medical  Center,  Kessler  AFB,  Contract  MDA  903-81-C-0209 ,  Final  Report 
to  the  TRIMIS  Program  Office,  February  14,  1984. 

2 

Selected  Medical  Care  Statistics,  Quarter  ending  June  30,  1983, 
Directorate  for  Information  Operations  and  Reports  (DIOR),  The 
Pentagon,  Washington,  D.C. 
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BENEFIT:  Reduction  in  Ncn-Ef f ective  Active-Duty  Time:  Appointment 

Scheduling 

FORMULA:  .13  minutes/call  x  1,12  calls/visit  x  total  active-duty 

visits  x  $/active-duty  minute  x  50% 

REASON  FOR  CHANGE: 

See  Reduction  in  Clerk  Time:  Appointment  Scheduling 
CALCULATION  OF  BENEFIT: 

See  Reduction  in  Clerk  Time:  Appointment  Scheduling.  It  was 
also  assumed  that  only  50%  of  active-duty  personnel  book  their 
appointments  while  on  duty. 


A- 7 


A  Arthur  D.  Little,  Inc. 


BENEFIT :  Reduction  in  Non-Effective  Active-Duty  Time:  Multiple 

Appointments  Scheduled  for  the  Same  Day 

FORMULA:  2.9%  x  30  min/visit  x  total  active-duty  visits  x 

$/active-duty  minute 

REASON  FOR  CHANGE: 

The  TRIPAS  System  greatly  increases  the  ease  with  which  multiple 
appointments  can  be  scheduled.  Scheduling  clerks  have  ready  access  to 
information  on  available  appointments  for  all  clinics  for  all  days. 
This  results  in  an  increase  in  the  number  of  patients  with  same  day 
multiple  visits  and  thus,  fewer  unnecessary  trips  to  treatment 
facilities . 

CALCULATION  OF  BENEFIT: 

Data  obtained  during  the  TRIPAS  evaluation  from  outpatient 
questionnaires  indicate  that  2.9  percent  more  patients  had  multiple 
appointments  following  TRIPAS  (6.3%  to  9.2%  after  TRIPAS  implemen¬ 
tation).*  It  is  assumed  that  each  of  these  patients  were  saved  one 
30-minute  round-trip  as  a  result  of  same-day  multiple  appointment. 


Arthur  D.  Little,  Inc.,  Evaluation  of  the  TRIPAS  System  at  USAF 
Medical  Center,  Kessler  AFB,  Contract  MDA  903-8 l-C-0209 ,  Final  Report 
to  the  TRIMIS  Program  Office,  February  14,  1984. 


A-8 


Arthur  D.  Little,  Inc. 


BENEFIT :  Reduction  in  Non-Effective  Active-Duty  Time:  Retrieving 

Medical  Record 

FORMULA:  2%  x  total  active-duty  visits  x  10  minutes/visit  x 

$/active  duty  minute  x  50% 

REASON  FOR  CHANGE: 

The  installation  of  TRIPAS  results  in  a  reorganization  of  the 
process  used  in  the  Medical  Records  Department.  With  TRIPAS,  the 
Medical  Records  Department  generates  the  pull  list  for  each  clinic  16 
hours  in  advance  of  the  appointment  day.  The  pull  lists  are  better 
organized  and  more  legible.  This  results  in  fewer  records  found  not 
to  be  available  at  the  time  of  patient  appointments.  When  a  medical 
record  is  not  available,  a  patient  is  usually  asked  to  retrieve  it 
from  the  Medical  Records  Department.  Thus,  the  number  of  patients 
asked  to  retrieve  records  would  be  reduced. 

CALCULATION  OF  BENEFIT: 

Data  obtained  during  the  evaluation  of  TRIPAS  indicate  that 
medical  records  were  available  for  2%  more  patients  following 
implementation  of  TRIPAS  (85%  to  87%  post  implementation).  It  is 
assumed  that  the  time  spent  retrieving  a  medical  record  is  10  minutes. 
It  is  further  assumed  that  only  50%  of  the  active  duty  personnel  would 
actually  return  to  duty  10  minutes  earlier,  as  a  result  of  the  time¬ 
saving. 


Arthur  D,  Little,  Inc.,  Evaluation  of  the  TRIPAS  System  at  USAF 
Medical  Center,  Kessler  AFB,  Contract  MDA  903-8 1 -C-0209 ,  Final  Report 
to  the  TRIMIS  Program  Office,  February  14,  1984. 
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BENEFIT:  Reduction  in  Non-Effective  Active-Duty  Time:  Patient 

Waiting  Time  in  Clinics 

FORMULA :  4  minutes /visit  x  total  active  duty  visits  x  5/activity-duty 

minute  x  50% 

REASON  FOR  CHANGE: 

Improved  scheduling  of  patient  visits  following  the 
implementation  of  TRIPAS  results  in  shorter  patient  waiting  times. 
Physicians  report  that  the  automated  schedules  result  in  better 
organization  and  anticipation  of  the  days  schedule,  more  records  and 
x-rays  available  and  thus,  less  patient  waiting  time.  Wasted 
active-duty  time  spent  waiting  for  appointments  is  non-effective  time. 
CALCULATION  OF  BENEFIT: 

Data  obtained  during  the  TRIPAS  evaluation  indicate  that,  for  all 
patients,  the  average  waiting  time  decreased  by  2.9  minutes  (from  29.3 
minutes  to  26,4  minutes  following  the  implementation  of  TRIPAS).  For 
active-duty  patients,  the  average  waiting  time  decreased  by  4  minutes 
(from  28  to  24  minutes)  per  visit.  It  was  assumed  that  50%  of  the 
active-duty  patients  would  return  to  duty  earlier,  as  a  result. 


Arthur  D.  Little,  Inc.,  Evaluation  of  the  TRIPAS  System  at  USAF 
Medical  Center,  Kessler  AFB,  Contract  MDA  903-81 -C-0209,  Final  Report 
to  the  TRIMIS  Program  Office,  February  14,  1984. 
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APPENDIX  B.  COST  MODEL 


L  Overview 

There  are  three  types  of  cost  algorithms  in  the  cost  model  used 
to  project  TRIPAS  costs  to  five  candidate  sites  over  a  system 
lifecycle  of  eight  years.  Certain  cost  items  are  specified  as  a  fixed 
value  across  sites.  Certain  cost  items  are  specified  for  each  site, 
but  vary  across  sites.  Other  costs  are  estimated  on  the  basis  of 
parameters  that  are  specific  to  the  number  of  peripheral  devices  at 
each  site.  Table  B-l  presents  the  specific  cost  algorithms  and  timing 
of  the  costs  for  TRIPAS.  Table  B-2  presents  the  peripheral 
requirements  for  the  five  candidate  sites.  All  costs  are  based  on  the 
TRIPAS  contract  to  Martin  Marietta  Data  Systems*  and  estimates 
provided  by  TPO. 

II.  Cost  Algorithms 

23  cost  algorithms  are  defined  in  Table  B-l.  The  costs  have  beer, 
divided  into  four  categories:  1)  hardware;  2)  software,  3^ 
communications,  and  4)  other.  Within  each  cost  category,  the  costs 
have  been  divided  into  non-'-ecurring  (i.e.,  on-time)  and  recurring 
(i.e.,  incurred  repeatedly  on  a  specific  schedule  over  a  given  tire 
period) . 

1.  Hardware  Costs 

Thirteen  costs  are  included  under  hardware.  Only  two  of  these 
are  non-recurring  costs  covering  the  purchase  of  a  medical  treatment 
recording  card  and  the  installation  of  hardware  at  each  facility.  The 
recurring  costs  include  the  lease-to-ownership  costs  for  acquiring  the 
majority  of  the  hardware  and  the  maintenance  of  the  hardware  over  the 
system  lifetime  of  8  years  at  each  site. 

a.  Non-recurring  Costs 

One  Medical  Treatment  Recording  Card,  the  costs  of  which 
include  transportation,  installation  and  documentation ,  is  purchased 
for  each  site  at  a  cost  of  $25,000  per  unit.  The  fixed,  one-time  cost 
of  installing  all  hardware  is  $25,000  for  four  sites  and  $44,000  for 
one  site  with  an  upgraded  system. 


*  TPO  Contract  No.  MDA903-82-D-0030 ,  Modification  P00005,  as  of  April, 
1963, 
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TABLE  B-l 


COST  ALGORITHMS 


Cost  Category 


Timing 


HARDWARE 

Non-Recurring 

Medical  Treatment  Recording  Card  One-Time 

(MTRC) 


Hardware  Installation 
Recurring 

Central  Processing  Unit/ 

Main  Memory 

KVD  Terminal 

Online  Storage 

Offline  Storage 

Line  Printer 

Character  Printers 

Communications  Interface 

Operators  Console 

Principal  Period  of  Maintenance 


One-Time 


Monthly 
for  first 
48  months 

Month] v 
for  first 
48  months 

Monthly 
for  first 
48  months 

Monthly 
for  first 
48  months 

Monthly 
for  first 
48  months 

Monthly 
for  first 
48  months 

Monthly 
for  first 
48  months 

Monthly 
for  first 
48  months 

Monthly 
over  system 
lifecycle 
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Algorithm 

$25,000  per  site 
Varies  by  site 

Varies  by  site 

$46  x  it  terminals 
($53.65  for  up¬ 
graded  terminals) 

Varies  by  site 

$270  per  site 
(except  Darnell) 

$215  per  site 

$46  x  it  printers 
(53.65  for  up¬ 
graded  printers) 

Varies  by  site 

$53  per  site 

Varies  by  site 


Cost  Category 
Outside  PPM 

PPM  for  MTRC 

SOFTWARE 
Non-Recurring 
Fee  St  License 
Documentation 

Recurring 

Maintenance 

COMMUNICATION 

Non-Recurring 

Equipment 

Recurring 

Maintenance 


TABLE  B-l  (Continued) 
COST  ALGORITHMS 


Timing 

Monthly 
over  system 
lifecycle 

Monthly 
over  system 
lifecycle 


One-Time 

One-Time 


Monthly 
over  system 
lifecycle 


One-Time 


Monthly 
over  system 
lifecycle 
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Algorithm 
$200  per  site 


$250  per  site 


$75,000  per  site 

Varies  by  site 
($2,000  for  4 
sites;  $3000  for 
1  site) 


$2500  per  site 


Varies  by  site 


10%  of  one-time 
cost  of  communi¬ 
cation  equipment 
at  3  sites; 
varies  in  other  2 
sites 
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TABLE  B-l  (Continued) 


COST  ALGORITHMS 


Cost  Category 

OTHER 

Non-Recurring 

Training 

System  Implementation 
Site  Preparation 
Recurring 
Supplies 

Rase  Overhead  (space) 
Computer  Support  Personnel 


Timing 


One-Time 

One-Time 

One-Time 

Annually 

Annually 

Annually 
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Algorithm 

Varies  by  site 
$2,500  per  site 
Varies  by  site 

Varies  by  site 

Varies  by  site 

$5,815.50 
per  site 
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TABLE  B-2 


CONFIGURATION  OF  PERIPHERALS  IN  TRIPAS  SITES 


Number  of  Peripherals 

Site 

1 

2 

3 

4 

5 

KVDT 

50 

56 

28 

31 

72 

KVDT  Upgraded 

18 

0 

0 

0 

0 

Character  Printers 

2 

10 

7 

4 

9 

Character  Printers  Upgraded 

9 

0 

0 

0 

0 
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b.  Recurring  Costs 

The  majority  of  the  hardware  for  TRIPAS  is  purchased  under  a 
lease-to-ovnership  plan.  For  the  five  systems  included  under  this 
economic  analysis  the  title  of  the  systems  hardware  passes  to  the 
government  at  the  end  of  48  monthly  payments.  Included  in  the 
lease-to-ownership  plan  for  each  site  are  one  Central  Processing 
Unit/Main  Memory  which  ranges  in  cost  from  $1,223  per  month  to  $4,455 
per  month;  a  specified  number  of  Keyboard  Visual  Display  Terminals 
(KVDTs)  which  cost  $46  per  month  per  unit  and  $53.65  per  month  per 
unit  for  the  upgraded  system;  one  On-line  Intermediate  Access  Storage 
Unit  (IAS)  which  ranges  in  cost  from  $650  to  $1  ,484  per  month;  one 
offline  storage  unit  in  all  but  the  upgraded  site,  at  a  cost  of  $270 
per  month;  one  line  printer  at  a  cost  of  $215  per  month;  a  specified 
number  of  character  printers  at  $46  per  month  per  unit  and  $53.65  per 
month  per  unit  for  the  upgraded  system;  one  communication  interface  at 
a  cost  ranging  from  $435  to  $979  per  month  per  site;  and,  an  operators 
console  at  a  cost  of  $53  per  month. 

Hardware  Maintenance  costs  vary  from  site  to  site  for  the 
Principle  Period  of  Maintenance  and  range  from  $1,662.26  to  $4,559.88 
per  month  per  site.  The  fixed  cost  of  $200  per  month  for  the  Outside 
PPM  and  the  PPM  costs  are  inflated  on  a  different  schedule  than  the 
DoD  Inflation  Index,  as  specified  in  the  contract.  These  costs  are 
specified  in  1982  dollars  in  the  contract  and  are  inflated  according 
to  the  following: 


Year 

Inflation 

1983 

1.05 

1984 

1.07 

1985-87 

1.10 

1980-90 

1.12 

1991-93 

1.14 

Maintenance  of  the  MTRC  is  $250  per  month, 

2.  Software  Costs 

Only  three  costs  are  included  under  software.  The  non-recurring 
costs  include  a  one-time  charge  of  $75,000  per  site  for  the  software 
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license  and  fee  and  a  $2,000  cost  for  documentation.  Software 
maintenance,  which  is  the  only  software  recurring  cost,  is  $2,500  per 
month  per  site. 

3.  Communications  Costs 

There  is  one  non-recurring  and  one  recurring  cost  for 
communications  equipment  and  maintenance,  respectively.  The  cost  of 
communications  equipment  ranges  from  $107,800  at  one  site  to  between 
$60,000  to  $75,000  at  the  other  four  sites.  Maintenance  of 
communications  equipment  is  $8,000  at  one,  10%  of  equipment  costs  at 
three  sites,  and  included  in  the  one-time  cost  for  communl cations 
equipment  at  one  site. 

4.  Other  Costs 

Six  costs  are  included  in  the  Other  Costs  category.  The  three 
non-recurring  costs  are  for  training,  site  preparation,  and  system 
implementation.  Training  costs  vary  across  sites  and  range  from 
$10,746  to  $18,130  per  site.  Site  preparation  costs  also  vary  across 
sites  and  range  from  $30,000  to  $60,000  per  site.  System 
implementation  is  a  one-time  cost  of  $2,500  per  site.  Recurring  costs 
include  annual  costs  for  supplies,  overhead  (space)  and  support 
personnel.  Supply  costs  range  from  $7,068  to  $15,046  per  site  per 
year  and  overhead  costs  range  from  $294  to  $626  per  site  per  year. 
Support  personnel  needed  for  TR1PAS  were  assumed  to  be  the  equivalent 
of  one-quarter  of  a  full-time  (.25  FTE)  Technician  (Military  Rank 
E-4).  The  FTE  salary  of  $23,262  for  a  technician  was  used  and 
includes  basic  pay  from  annual  composite  salary  schedule  tables  (FY 
83)  and  are  adjusted  by  leave  allowance  of  20.9%  and  38%  fringes  plus 
quarters  and  other  special  pays. 
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APPENDIX  C.  DETAILED  RESULTS 


Tables  C-l  and  C-2  present  the  detailed  results  of  the  benefits  and 
costs  cf  TRIPAS  in  5  candidate  sites  in  each  project  year.  All 
results  are  discounted  to  present  value  (1984)  at  10%;  applicable 
benefit  and  cost  items  are  inflated  to  the  DoD  Inflation  Index. 
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TOTAL  PKKSKNT  VALUE  LIFECYCLE  COSTS  OF  TUI  PAS  IN  5  CANDIDATE 
SITES:  DETAILED  RESULTS  HY  PROJECT  YEAR 
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APPENDIX  D.  SENSITIVITY  ANALYSIS 


The  effect  of  major  assumptions  on  the  estimated  benefits  of 

TRIPAS  is  given  in  Table  D-l.  The  sensitivity  of  results  to  changes 

in  two  assumptions  is  shown: 

•  for  provider  productivity,  50%  of  estimated  benefits 
realized,  and 

•  for  increased  effective  time  of  active  duty  personnel ,  no 
benefit  realized  for  time  savings  less  than  15  minutes. 

Tables  D-2  through  D-5  present  the  results  of  the  sensitivity 

analysis  to  charges  in  inflation  rates. 

Tables  D-6  through  D-13  present  the  results  of  the  sensitivity 

analysis  to  charges  in  discount  rates. 
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TABLE  D-l 

SENSITIVITY  OF  PRESENT  VALUE  LIFECYCLE  BENEFITS  OF  TRIPAS  TO  MAJOR  ASSUMPTIONS 


Benefit:  Source  of  Benefit 


Change  from  Base  Case  (Million0  of  S) 


Provider 

Productivity 


Small  Active-Dutv 

c 

Time  Savings 


Increased  Availability  of 
Provider  Time 


-  Increased  Physician  Productivity:  -28.42 

visits  per  hour 

-  Reduction  in  Physician  Time:  0 

Administration  of  Clinics 

SUBTOTAL  -28.42 

Increases  A.vailability  of  Other 
Personnel  Time 


Reduction  in  Clerk  Time:  0 

Appointment  Scheduling 

Reduction  in  Clerk  Tine:  0 

Medical  Records 

Reduction  in  Clerk  Time:  0 

UCA  Reporting 

SUBTOTAL  C 


Increased  Effective  Time  of 
Active-Duty  Military  Personnel 

Reduction  in  Non-Effective 
Active-Duty  Time:  Reduction 
in  Telephone  queue  to  make 

an  Appointment  0 

Reduction  in  Non-Effective 
Active-Duty  Time:  Appointment 

Scheduling  0 

Reduction  in  Non-Effective 
Active-Duty  Time:  Multiple 
Appointments  Scheduled  for 

the  Same  Day  0 


C 

C 

0 


0 

0 

0 

0 


-.46 


-.15 


0 
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TABLE  D-l  (Cent.) 

SENSITIVITY  OF  PRESENT  VALUE  LIFECYCLE  BENEFITS  OF  TRIPAS  TO  MAJOR  ASSUMPTIONS 


Benefit:  Source  of  Benefit 


Change  from  Base  Case  (Millions  of  $) 


Reduction  in  Non-Effective 

Active-Duty  Time:  Retrieving 

Medical  Record 

0 

-.20 

Reduction  in  Non-Effective 

Active-Duty  Time:  Waiting 

Time  in  Clinics 

0 

—4 .78 

SUBTOTAL 

0 

-4.78 

TOTAL  CHARGE 

-28.42 

-4.78 

Resulting  Total  Benefit 

35.71 

59.35 

Resulting  Net  Benefit 

29.75 

53.39 
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